
Fig. 1-1-1  What Is Energy?, p. 55 OH-1

What is
Energy?

Two basic concepts are important in
understanding the sources of energy:

1. Energy is the ability or
capacity to do work.

2. Energy cannot be 
created or destroyed.



Fig. 1-1-4 Energy transfer in a pendulum, p. 56 OH-2
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Fig. 1-1-5  Any of these forms of energy..., p. 57 OH-3
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Any of these forms of energy can be 
changed into any of the other forms.



Fig. 1-1-6  Forms of energy, p. 57 OH-4
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Fig. 1-1-10  U.S. energy consumption, p. 62 OH-5
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Fig. 1-1-11  Depending on the sources..., p. 63 OH-6

Alternative sources
(solar, w

ind, geotherm
al, biom

ass, tides, etc.)

Therm
al

Energy

M
echanical

EnergyElectrical
Energy

Transportation
Fossil
Fuels

Industrial

Residential

Com
m

ercial

Nuclear
Fuels

Hydropow
er

27%

36%

20%

17%

4.7%

81.0%
9.2%
5.1%

Percent of
U.S. Energy

Supply

Percent of
U.S. Energy

Supply

End Use
of Energy

Depending on the sources
and uses, energy can 
take m

any different
pathw

ays through an
energy control system

.



Fig. 1-2-1 U.S. and world consumption of fuels, p. 78 OH-7
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FIg. 1-2-3   The origins of oil and gas p. 80 OH-8
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A. Soil  B. Impermeable rock or shale  C. Natural gas in sandstone
D. Oil in sandstone  E. Water in sandstone  F. Impermeable rock
The most useful gas and oil lie trapped within porous networks of rocks
buried thousands of feet below the earth’s surface.



FIg. 1-2-6  Sources of U.S. petroleum and world petroleum consumption p. 82 OH-9
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Figure 1-2-6  World petroleum consumption
Source:  U.S. Department of Energy 

Figure 1-2-5 Sources of U.S. petroleum, 1999
Source: U.S. Department of Energy



FIg, 1-2-7  Processing of raw natural gas, p. 85 OH-10
Source:  Koch Industries 



FIg. 1-3-10 Layers of a solar pond,  p. 104 OH-11

Fi
gu

re
 1

-3
-1

0 
La

ye
rs

 o
f a

 so
la

r p
on

daaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaSurface Zone G
ra

d
ie

n
t Z

o
n

e

St
o

ra
g

e
 Z

o
n

e
U

p 
to

 1
00

° C
 (2

12
° F

)

Su
n



Primary and secondary energy, p. 109 OH-12
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Form of Energy Primary Energy Source  Transformation to Secondary Energy Source 

mechanical wind windmill turns an electricity-generating turbine

chemical peat burns to heat water to make steam to turn a turbine

thermal geothermal heat well brings superheated water to surface to 
turn turbine

light sunlight photovoltaic cells generate current

nuclear fission reactor heats water into steam to turn turbines

Secondary energy sources are products of human technology generated from primary energy sources.
The most common secondary energy source is electricity.



FIg. 1-3-13  Steps in coal-powered electricity production, p. 109 OH-13
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